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In Bacillus subtilis cells, the GTP level decreases and the ATP level increases upon a 
stringent response. This reciprocal change in the concentrations of the substrates of RNA 
polymerase affects the rate of transcription initiation of certain stringent genes depending 
on the purine species at their transcription initiation sites. DNA microarray analysis 
suggested that not only the rrn and ilv-leu genes encoding rRNAs and the enzymes for 
synthesis of branched-chain amino acids, respectively, but also many genes, including 
genes involved in glucose and pyruvate metabolism, might be subject to this kind of 
stringent transcription control. Actually, the ptsGHI and pdhABCD operons encoding the 
glucose-specific phosphoenolpyruvate:sugar phosphotransferase system and the pyruvate 
dehydrogenase complex were found to be negatively regulated, like rrn, whereas the pycA 
gene encoding pyruvate carboxylase and the alsSD operon for synthesis of acetoin from 
pyruvate were positively regulated, like ilv-leu. Replacement of the guanine at position 1 
and/or position 2 of ptsGHI and at position 1 of pdhABCD (transcription initiation base at 
position 1) by adenine changed the negative stringent control of these operons in the 
positive direction. The initiation bases for transcription of pdhABCD and pycA were 
newly determined. Then the promoter sequences of these stringent operons were aligned, 
and the results suggested that the presence of a guanine(s) and the presence of an 
adenine(s) at position 1 and/or position 2 might be indispensable for negative and positive 
stringent control, respectively. Such stringent transcription control that affects the 
transcription initiation rate through reciprocal changes in the GTP and ATP levels likely 










The Bacillus subtilis asnH operon, comprising yxbB, yxbA, yxnB, asnH and yxaM, is 
induced dramatically in the transition between exponential growth and stationary phase in 
rich sporulation medium. The asnH operon is transcribed to produce an unstable long 
transcript covering the entire operon as well as a short one corresponding to the first three 
genes. Northern blot analysis revealed that the discrete band corresponding to the short 
transcript was detectable even 1 h after the addition of excess rifampicin, suggesting its 
unusual stability. The transcription start site of the operon was determined; its 
corresponding promoter was most likely sigma-A dependent and under tight control of 
AbrB and CodY. Within the 5'-proximal region of the transcript preceding yxbB, there is a 
mysterious long sequence triplication (LST) segment, consisting of a tandem repeat of 
two highly conserved 118 bp units and a less conserved 129 bp unit. This LST segment 
was not involved in regulation by AbrB and CodY. Transcriptional fusion of the 5'-region 
containing the LST segment to lacZ resulted in a significant increase in beta-galactosidase 
synthesis in cells; the LST segment was thought to prevent degradation of the 
5'-region-lacZ fusion transcript. These results suggest that the 5'-region containing the 
LST segment could function as an mRNA stabilizer that prolongs the lifetime of the 












 Bacillus subtilis quercetin 2,3-dioxygenase (QdoI) catalyzes the C-ring cleavage of 
quercetin to yield 2-protocatechuoyl-phloroglucinol carboxylic acid and carbon monoxide. 
The recombinant QdoI effectively decomposed several flavonols, including quercetin, 
whereas its activity toward fisetin was low, suggesting that the 5-hydroxyl group at the 
A-ring is critical for substrate recognition. A B. subtilis mutant with derepressed QdoI 
activity was much more sensitive to quercetin than the wild type, but did not exhibit 
 63
similar sensitivity toward the other flavonoids tested. Further analysis, including 
co-cultivation with the wild type and the mutant, led to the assumption that intracellular 
accumulation of protocatechuic acid derived from the rapid decomposition of quercetin 
severely affects cell viability. Although protocatechuic acid is also produced by fisetin 
degradation, cell death was avoided, probably due to the lower activity of QdoI toward 
fisetin. The sensitivity of the B. subtilis mutant toward quercetin was quenched by 
repression of QdoI by the use of its authentic repressors. Moreover, this adverse effect of 
excess QdoI with quercetin was also exerted on Escherichia coli cells. This implies the 
availability of the QdoI regulatory system as a novel selection marker for genetic 











Stevia rebaudiana Morita, which produces a higher ratio of rebaudioside A relative to 
stevioside, was developed as a cultivar by selective breeding of Stevia rebaudiana Bertoni. 
The structures of 21 compounds (termed SG1-20) extracted from the leaves with hot 




C-NMR, and/or chemical analyses 
after separation by HPLC on an Amide-80 column. Among them, ten compounds (about 
7% of the total) were found to be new steviol glycosides that contained the following 
sugar chains linked at C13 (R2) and C19 (R1) of the aglycon steviol (Fig. 1).  SG4: R1=H, 
R2=Rha1-2(Glc1-3)Glc1-, SG7: R1=Glc1-, R2=Glc1-3Glc1-, SG12: 
R1=Glc1-3Glc1-, R2=Glc1-2(Glc1-3)Glc1-, SG14: R1=Glc1-, R2= 
Glc1-3Rha1-2(Glc1-3)Glc1-, SG15: R1=Glc1-, 
R2=Glc1-6Glc1-2(Glc1-3)Glc1-, SG16-I : R1=Glc1-2Glc1-, 
R2=Rha1-2(Glc1-3)Glc1-, SG16-II : R1=Rha1-2Glc1-, 
R2=Glc1-2(Glc1-3)Glc1-, SG17 : R1=, R2=Glc1-2(Glc1-3)Glc1- , SG19 : 
R1=Rha1-2(Glc1-3)Glc1- , R2=Glc1-2(Glc1-3)Glc1-, SG20: 
R1=Glc1-3Rha1-2(Glc1-3)Glc1- , R2=Glc1-2(Glc1-3)Glc1-. Eleven compounds 
were previously known steviol glycosides, among which rebaudioside A (61.6% of total), 
stevioside (9.2%) and rebaudioside C (7.5%) were predominant. 
 
 64








 The transgenic Arabidopsis plants carrying a recombinant guinea pig (g) aryl hydrocarbon 
receptor       (AhR)-mediated -glucuronidase (GUS) reporter gene expression system 
were generated for assays of       polychlorinated biphenyl (PCB) congeners. The 
selected transgenic Arabidopsis plant XgD2V11-6       exhibited a correlation 
between uptake of PCB126 and PCB126-induced GUS activity. Also, the plants showed 
induced GUS activity towards the supplemental indole 3-acetic acid (IAA). Thus, the 
GUS assay may reflect induction by both endogenous and exogenous AhR ligands. When 
biosurfactants, MEL-B, produced in the culture of yeast isolated from plants were used 
for assays of PCB congeners in the transgenic Arabidopsis plants, they showed marked 
PCB126 dose-dependent and toxic equivalency factor (TEF) dependent GUS activities. 
The effects of biosurfactants were clearer when the plants were cultivated on soils 
containing PCB congeners for 7 days as compared with on soils for 3 days as well as in 
the medium for 3 days. Threfore, it was estimated that biosurfactants form micellae with 
PCB congeners, which are easily uptaken by the plants in a mode of passive diffusion, 
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 MassBank is the first public repository of mass spectra of small chemical compounds for 
life sciences (<3000 Da). The database contains 605 electron-ionization mass 
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spectrometry(EI-MS), 137 fast atom bombardment MS and 9276 electrospray ionization 
(ESI)-MS
n
 data of 2337 authentic compounds of metabolites, 11 545 EI-MS and 834 
other-MS data of 10 286 volatile natural and synthetic compounds, and 3045 ESI-MS
2
 
data of 679 synthetic drugs contributed by 16 research groups (January 2010). ESI-MS
2
 
data were analyzed under nonstandardized, independent experimental conditions. 
MassBank is a distributed database. Each research group provides data from its own 
MassBank data servers distributed on the Internet. MassBank users can access either all 
of the MassBank data or a subset of the data by specifying one or more experimental 
conditions. In a spectral search to retrieve mass spectra similar to a query mass spectrum, 
the similarity score is calculated by a weighted cosine correlation in which weighting 
exponents on peak intensity and the mass-to-charge ratio are optimized to the ESI-MS
2
 
data. MassBank also provides a merged spectrum for each compound prepared by 
merging the analyzed ESI-MS
2
 data on an identical compound under different 
collision-induced dissociation conditions. Data merging has significantly improved the 
precision of the identification of a chemical compound by 21–23% at a similarity score of 
0.6. Thus, MassBank is useful for the identification of chemical compounds and the 










Four expression plasmids for recombinant human aryl hydrocarbon receptor (hAhR) 
consisting of a ligand binding domain of hAhR, a DNA-binding domain of LexA and a 
transactivation domain of VP16 as well as -glucuronidase (GUS) reporter genes were 
constructed. All the expression plasmids were transformed into tobacco plants. The 
selected transgenic tobacco plants were used to assay. PCB congeners showed GUS 
activity in a TEF-dependent manner. The selected transgenic tobacco plant XhD4V17 was 
compared with the transgenic tobacco plants XmD4V26 and XgD2V23 containing 
recombinant mouse (m) AhR-mediated GUS reporter gene expression cassette and 
recombinant guinea pig (g) AhR-mediated GUS reporter gene expression cassette for 
PCB congener-inducible GUS activity. The data revealed that the tobacco plant XgD2V23 
was the most active in PCB congener-inducible GUS activity. In a 1:1 mixture of PCB126 
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and PCB80 a reduced PCB126-induced GUS activity was observed in plant XgD2V23, 











Rodents belonging to the subfamily Gerbillinae and living in the Xinjiang-Uygur 
autonomous regionof China were collected in field surveys between 2001 and 2003. We 
found four Meriones species, including M. chengi, M. libycus, M. meridianus, and M. 
tamariscinus, as well as related species fromdifferent genera, Rhombomys opimus and 
Brachiones przewalskii. For phylogenetic analyses of these gerbilline species, DNA 
sequences of parts of the mitochondrial cytochrome b (Cytb) andcytochrome c oxidase 
subunit II (COII) genes were examined with the neighbor joining, maximumparsimony, 
maximum likelihood, and Bayesian inference methods. Our phylogenetic analyses 
suggest that the genus Meriones is not monophyletic and place M. tamariscinus as the 
sister taxon toa clade comprising Brachiones, Psammomys, Rhombomys, and the other 
Meriones species. The remaining Meriones species separate into three lineages: M. 
meridianus (including M. chengi),Meriones unguiculatus, and a clade that includes 
multiple Meriones species originating from Asia, the Middle East, and Africa. The 
phylogenetic relationships among the genera Brachiones, Meriones, Psammomys, and 
Rhombomys remain ambiguous, probably due to the saturation of mutations thatoccurs in 
fast-evolving mitochondrial DNA. In addition, intraspecific variation was observed for M.
meridianus, and this mostly correlated with collection localities, i.e., the northern and 
southern partsof the Xinjiang region. This variation corresponded to interspecific levels 
of divergence among other lineages of Meriones. Interestingly, no differences were 
observed in either the Cytb or COII gene sequences isolated from M. chengi collected 
from the Turfan Basin in the north and those from M.meridianus in the south, suggesting 
that M. chengi may be a synonym of M. meridianus.
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 Missing data are commonly thought to impede a resolved or accurate reconstruction of 
phylogenetic relationships, andprobabilistic analysis techniques are increasingly viewed 
as less vulnerable to the negative effects of data incompleteness thanparsimony analyses. 
We test both assumptions empirically by conducting parsimony and Bayesian analyses on 
an approximately1.5 x 106-cell (27 965 characters x 52 species) mustelid–procyonid 
molecular supermatrix with 62.7% missing entries. Contrary tothe first assumption, 
phylogenetic relationships inferred from our analyses are fully (Bayesian) or almost fully 
(parsimony) resolvedtopologically with mostly strong support and also largely in accord 
with prior molecular estimations of mustelid and procyonidphylogeny derived with 
parsimony, Bayesian, and other probabilistic analysis techniques from smaller but 
complete or nearlycomplete data sets. Contrary to the second assumption, we found no 
compelling evidence in support of a relationship between theinferior performance of 
parsimony and taxon incompleteness (i.e. the proportion of missing character data for a 
taxon), although wefound evidence for a connection between the inferior performance of 
parsimony and character incompleteness (i.e. no overlap incharacter data between some 
taxa). The relatively good performance of our analyses may be related to the large number 
of sampledcharacters, so that most taxa (even highly incomplete ones) are represented by 
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Molecular mechanisms of metabolism and mode of action of environmental chemicals 
including agrochemicals in mammals are important bases for understanding selective 
toxicity, resistance, efficacy, and risk assessment and management of these chemicals. In 
particular, enzymes metabolizing these chemicals are targets of bioremediation. Also, aryl 
hydrocarbon receptor (AhR) and other receptors are targets for monitoring environmental 
ligands. Genetically modified P450s were introduced into plants. The transformed plants 
showed metabolism of multiple chemicals with different structures and are synergistically 
active in metabolism of agrochemicals. Recombinant AhR genes were constructed with 
mouse (m), guinea pig (gp), and human (h) AhRs, and introduced into plants together 
with the GUS reporter gene. The activity of the transgenic plants to detect PCB congeners 
was compared. Among three animal species, guinea pig AhR was the most active and 
stable in assays. Thus, the recombinant gpAhR-mediated GUS reporter gene in 
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PCB congeners extensively contaminated in the environment. These residues are uptaked 
by cucurbitaceae and specifically transported into the aerial parts. When Transgenic 
Arabidopsis plants carring recombinant guinea pig (g) AhR-mediated GUS reporter gene 
system were exposed to PCB congeners in the presence of lipid fractions of cucumber 
and biosurfactants produced in the culture of yeast isolated from plants, they exhibited 
markedly PCB-induced GUS activity. Particularly, biosurfactants appeared to form 
micellea of PCB congeners, which were easily uptaken by the plants and then induced 
GUS activity. 
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Licorice is an esteemed crude drug in both the Orient and Occident that is originated from 
the dried roots of several Glycyrrhiza species. The crude extract of licorice has also found 
commercial use as food additive since it contains the sweetening principle glycyrrhizin. 
Recent chemical investigations have revealed the presence of a wide variety of bioactive 
phenolic constituents in licorice, which have drawn attention as a potential source of 
chemical leads. In our search for chemical constituents in licorice, a number of flavonoids 
have been isolated from Glycyrrhiza inflata and G. glabra. This presentation deals with 
antiperoxidation activities of licorice flavonoids against membrane lipids. Biological 
membranes are sensitive to lipid peroxidation induced by reactive oxygen species, and 
membrane damage due to lipid peroxidation causes serious derangements, such as 
ischaemia-reperfusion injury and neurodegenerative diseases, as well as being associated 
with aging. 
Glabridin, hispaglabridin A, hispaglabridin B, 4'-O-methylglabridin and 
3'-hydroxy-4'-O-methylglabridin were isolated from G. glabra. Among these isoflavons, 
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hispaglabridin A strongly inhibited both electron transport linked and non-enzymatic 
mitochondrial lipid peroxidation. 3'-Hydroxy-4'-O-methylglabridin protected 
mitochondrial respiratory enzyme activities against NADPH dependent peroxidation 
injury. Dihydroxyfumarate induced mitochondrial peroxidation also prevented by this 
isoflavan.   
Licochalcone A, B, C, D and echinatin were isolated from the roots of G. inflata, along 
with an ordinary chalcone isoliquiritigenin. Among those chalcones, licochalcones B and 
D strongly inhibited microsomal and mitochondrial lipid peroxidation. These chalcones 
also scavenged superoxide anion in microsome, and protected red blood cells against 
oxidative hemolysis.   
Licorice flavonoids were shown to be effective to protect biological membranes against 










Monoamine oxidase (EC 1.4.3.4, MAO), which located in the outer membrane of 
mitochondria, catalyzes the oxidative deamination of a variety of monoamines such 
as dopamine, norepinephrine and serotonin. Two different forms, MAO-A and 
MAO-B, have been identified by their substrate selectivity, inhibitor sensitivity, and 
amino acid sequence. The reaction of MAO yields hydrogen peroxide as a normal 
byproduct, which forms highly reactive hydroxy radical in the presence of transition 
metals. Therefore, inhibition of MAO and succeeding generation of H2O2 should be 
effective to prevent antidepression and various oxidative stresses in brain. 
In the course of screening of protective materials against oxidative stresses from 
plants, five flavonoid glycosides, afzelin, tiliroside, 
kaempferol-3,7-di-O-rhamnopyranoside, astragalin and 
quercetin-3-O--L-arabinopyranoside, were isolated from the dried flowers of Tilia 
cordata. Their inhibitory activities on MAO-A and B in rat brain mitochondria were 
compared with their aglycons, kaempferol and quercetin. Flavonoid glycosides 
inhibited both MAO-A and B to a similar extent. On the other hand, flavonoid 
aglycons showed potent inhibition against MAO-A.  These flavonoids also 
prevented lipid peroxidation in rat brain homogenates and mitochondria. 
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From another plant, Gentiana lutea, 3-3’’linked isoprenylchalcone and 
5-hydroxyflavanone were isolated, and these compounds were more effective 
inhibitors against MAO-B than against MAO-A. 
Structure-activity relationship studies on MAO inhibition showed flavanone 
(naringenin, eriodictyol) and isoflavanone (genistein) inhibited both MAO-A and B. 
Flavone (apigenin, luteolin) and flavonol (kaempferol, quercetin) showed specific 











In living systems, dietary antioxidants may be effective in protection from oxidative 
damages. In our recent work for antioxidative plant phenolics, different types of 
flavonoids (flavonol, flavanonol, flavone, flavanone, and so on) having same 
5,7,3',4'-hydroxyl substitutions (quercetin type) were isolated from edible plants. All 
types of flavonoids showed potent inhibition of NADPH-dependent microsomal lipid 
peroxidation and some of them scavenged superoxide anion in liver microsomes. 
Redox reactions frequently occur in mitochondria, which are constantly susceptible to 
oxidative stress. Mitochondrial damage due to lipid peroxidation causes various 
diseases and associated with aging. Among the 5,7,3',4'-hydroxyl substituted 
flavonoids, luteolin (flavone) and eriodictyol (flavanone) showed potent inhibition 
against NADH-dependent mitochondrial lipid peroxidation. 
NADH-cytochrome c reductase and succinate-cytochrome c reductase are the most 
sensitive sites to mitochondrial peroxidative injury.  NADPH-dependent lipid 
peroxidation in submitochondrial particles results in a remarkable loss of these 
enzyme activities. Taxifolin (flavanonol) and eriodictyol protected both enzyme 
activities against NADPH-induced peroxidation. The autoxidation of 
dihydroxyfumarate (DHF) generates superoxide anion. When mitochondrial 
suspensions were incubated with DHF, respiratory enzyme activities decreased. 
Catechin protected the enzyme activities of NADH- and succinate-cytochrome c 
reductase against DHF-induced mitochondrial injury. 
Mitochondrial dysfunction such as membrane potential loss and  the permeability 
transition precedes cell death. Ca
2+
-induced loss of membrane potential in 
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mitochondria was prevented by quercetin (flavonol) and luteolin. 
These flavonoids would be effective to protect biological systems against various 
oxidative damages 
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Herein we report the structures of twelve compounds isolated from Trichilia cuneata, 
which belongs to Maliaceae Trichilia family. This plant is one of shrubs composing 
the endemic medicinal plant comples in Mexico, and the crude extract exhibited the 
highly antioxidative activity in oour bioactivity-screening. Among the isolated 
compounds, seven were novel modified furanoeremophilane-type sesquiterpenes, 
including four compounds recently isolated. 
To make further biological investigation possible, we devised a highly convergent 
toute based on the regioselective trisubstituted furan synthesis using a 
palladium-catalyzed three-component coupling reaction developed by Balme et al. 
The three compounds, the first total synthesizes of which we achieved, showed the 
most effective antioxidative activities. Both the NADH-dependent mitochondrial and 
NADPH-dependent microsomal lipid peroxidations were strongly inhibited by three 
compounds. 
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The effects of IJ-337, a crude sea cucumber (Stichopus badionate Selenka) extract, on 
diabetes-derived hypoalgesia and neuropathic pain were examined. I IJ-337 was prepared 
by first boiling the invertebrate in water. Diabetes was induced by the i.v. injection of 
streptozotocin (STZ) in male ddY mice. Typical biphasic licking nociceptive responses 
comprising an acute and an inflammatory phase were induced by s.c. injection of 1% 
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formalin in the hind paw of nondiabetic mice. Seven days after STZ administration, 
although the acute phase was not affected, the licking time of inflammatory phase was 
significantly decreased compared with control mice. Repeated IJ-337 administration for 7 
days significantly reversed the inflammatory nociceptive licking response compared with 
vehicle-treated diabetic mice. To further investigate the effect of IJ-337 on neuropathic 
pain in CCI model rats was employed. The nociceptive threshold of the injured paw 
assayed by the paw pressure test was significantly decreased compared with the 
contralaterally sham-operated paw. Repeated IJ-337 administrations for 7 days 
significantly reversed the nociceptive threshold. These results suggest that IJ-337 may 
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